Introduction

S
econdhand smoke (SHS) has been associated with the risk of several chronic diseases among non-smokers, including lung cancer and ischaemic heart disease, as well as asthma and other respiratory conditions in children and adults.
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The implementation of comprehensive smoking bans decreases SHS exposure in public places and in workplaces, 4, 5 thus reducing its associated health hazard among non-smokers. 6 In Italy, a comprehensive national smoke-free law, banning smoking in indoor public places, including bars and restaurants and all workplaces came into effect on 10th January 2005. 7 This led to a decrease in smoking prevalence in the short and medium term, [7] [8] [9] as well as in cardiovascular events. 10, 11 Several studies from the USA and Europe have assessed the impact of the smoke-free legislation on exposure to SHS in cities, regions or counties or in specific groups of the population, including in particular non-smoker hospitality workers. 6 However, only a few studies evaluated the impact of smoke-free legislations on SHS exposure in the general non-smoker adult population at national level, mainly using self-reports of exposure in cross-sectional studies. 5, [12] [13] [14] [15] Some surveys in the USA and Europe, using specific biomarkers (cotinine concentration) of SHS exposure, have confirmed the reduction in exposure following the smoking ban, at a population level. 3, 13, 14 The previously described before/after studies assessed the impact of the smoke-free regulations 1-2 years after its implementation, but the potential effects of tobacco control policies on exposure to SHS could change in the medium and long term.
Given the restrictive nature of the legislation, exposure to SHS in Italy is now relatively low, particularly in public places. Thus, an Eurobarometer survey conducted in all the countries of the European Union (EU) in 2006 showed that Italy had a low proportion of adults exposed to SHS in restaurants, pubs and bars (13%) and in workplaces (19%), compared with the average proportions of the 25 EU member states (EU25; 39 and 32%, respectively). 16 This favourable pattern reflected the fact that in 2006 Italy was one of the few European countries having implemented a comprehensive smoking ban legislation. 17 A subsequent Eurobarometer survey conducted in 2008 showed that also the proportion of non-smokers exposed to SHS at home was lower in Italy (11%) than in the EU27 as a whole (14%). 18 In order to provide updated information on exposure to SHS of the Italian adult population, we assessed the prevalence of self-reported exposure to SHS in selected settings (public places, home and cars) using a representative sample of the Italian non-smoking population, 5 years after the Italian smoking ban came into force.
Methods
Data were derived from a cross-sectional study conducted in 2010 on a random sample of 3020 individuals (1453 males and 1567 females) representative of the Italian population aged !15 years in terms of age, gender, geographic area and socio-economic characteristics. The survey was conducted using methods similar to those described in previous investigations. 8, 9, 19 The data were collected during March-April 2010 by DOXA, the Italian branch of the Gallup International Association.
The sample was defined through a representative multistage sampling of individuals from 152 municipalities (the smallest Italian administrative division) in all of 20 regions (the largest Italian administrative division), identified in order to be representative of the geographic areas sampled. Individuals were randomly selected from electoral rolls, within strata of gender and age, in order to be representative of the demographic structure of the population. Whenever the selected participants were unavailable (the response rate for the first contact was $42%), they were replaced by selecting among neighbours (living in the same floor/building/ street) within the same sex and age group. Adolescents aged 15-17 years, whose names are not included in the electoral lists, were chosen by means of a 'quota' method (by sex and exact age), using the same approach. Statistical weights were used to assure representativeness of the Italian population aged !15 years. All the analyses were conducted on 2365 non-smokers (78.3% of the sample; 1106 males and 1259 females), only.
Ad hoc trained interviewers collected data, using a structured questionnaire in the context of a computer-assisted personal in-house interview (CAPI). The questionnaire included information on general socio-demographic characteristics and smoking status. A section of the questionnaire referred to SHS exposure. Self-reported exposures to SHS were gathered with regard to the following settings: public places (including bars and restaurants), home and transport (private car), assessed through questions already used in a previous Italian investigation. 12 Exposure to SHS in each setting was obtained through a dichotomous question (exposed and not exposed to SHS). The questions on SHS referred to the exposure of the previous week. Intensity of SHS exposure at home was assessed through a question on number of hours of exposure at home. Moreover, two 4-item questions referred to the perception of the harmful effects of SHS exposure and were formulated as follows: (i) 'Do you think that exposure to SHS is harmful for your health?'; (ii) 'Do you think that opening the windows in your home could totally remove the harmful effects of SHS?'. Finally, a question referred to the household habit as regard to smoking and was formulated as follows: 'Are your guests free to smoke in your house? ' We estimated prevalence rates (%) and corresponding 95% confidence intervals (CI) of exposure to SHS among non-smokers in any setting and in each of the selected settings according to sex, age (15-24, 25-44, 45-64 and !65 years), level of education (low, intermediate and high), geographic area (North, Centre and South of Italy) and smoking status (never and former smokers). Odds ratios (OR) of SHS exposure across strata of selected variables and the corresponding 95% CI were estimated using multiple logistic regression models including terms for sex, age, education, geographic area and smoking status. Table 2 shows the multivariate ORs of current SHS exposure in any setting and separately in public places, at home and in cars, according to selected covariates. Females were less frequently exposed in any setting (OR = 0.83; 95% CI: 0.69-0.99), mainly due to less frequent exposure in public places (OR = 0.56). SHS exposure in any setting substantially decreased with age (OR = 0.19; 95% CI: 0.13-0.28 for !65 vs. 15-24 years), consistently in all settings. No particular pattern emerged according to level of education (OR = 1.12; 95% CI: 0.80-1.58 for the highest vs. the lowest level). As compared to subjects from northern Italy, those from central (OR = 1.53; 95% CI: 1.20-1.95) and southern Italy (OR = 1.77; 95% CI: 1.44-2.18) were more frequently exposed to SHS, mainly in public places (OR = 3.02 in central and OR = 3.66 in southern Italy). Former smokers were more frequently exposed to SHS than never smokers in any settings (OR = 1.59; 95% CI: 1.24-2.04) and at home (OR = 2.10).
Results
The mean number of hours per day of SHS exposure at home among exposed individuals was 5.6 h/day (SD 5.5). Males were more exposed than females at home (6.3 vs. 5.1 h/day, P = 0.006). The number of hours of exposure to SHS at home decreased with age (test per trend, P = 0.026).
Of non-smokers, 97.7% reported that exposure to SHS was harmful to very harmful for health. The proportion of non-smokers believing that opening windows at home totally or partially removed the harmful effects of SHS exposure was 44.3% (49.2% among the young). This percentage was higher among individuals exposed to SHS at home compared with those not exposed at home (54.9% vs. 42.1%, P < 0.001). Non-smokers not allowing their guests to smoke in their home were 75.1%.
Discussion
To our knowledge, this is the first study providing data on SHS exposure in a representative survey of the general Italian population. Before the introduction of a comprehensive smoking ban in 2005, the large majority of Italian non-smokers were exposed to SHS. [20] [21] [22] [23] Although scanty information on prevalence of SHS exposure is available from Italy before the smoking ban, it was estimated that 62% of Italian never smokers aged !35 years were regularly exposed to SHS. 20 In a cross-sectional survey conducted in 1988-91 on 867 female non-smokers from northern Italy, 46% of the sample was exposed to SHS, mainly at home. 22 Another study conducted before the smoking ban on 2195 married or employed female never smokers from four different areas of northern and central Italy showed that 66-83% of never smokers reported exposure to SHS. 21 A survey providing data on 219 pregnant non-smoking women in 2003 found that SHS exposure before pregnancy was 52%. 24 A study conducted in 1996 among the staff in the hospitals of Faenza, Forli and Rimini (northern Italy) found that 93% of 1480 non-smokers were exposed to SHS in the hospital environment. 23 One year after the implementation of the Italian smoking ban, a study conducted on 1073 adults from Florence (central Italy) and 402 adults from Belluno (northern Italy) assessed self-reported exposure to SHS using the same definition of questions applied in our survey. 12 In Florence, authors found estimates similar to those found in the present study: 11.5% of subjects were exposed at home, 10.3% in public places, 19.7% in cars and 39.2% at work. The corresponding estimates in Belluno were approximately a half in systematically all the considered settings. 12 We confirm, therefore, that SHS exposure substantially decreases after the smoke-free legislation, as it has been observed in a few studies conducted on the general population in the USA, Mexico and selected European countries. 5, 6, [13] [14] [15] Exposure to SHS in any setting excluding workplaces decreased with age, in agreement with previous studies from Italy 12 as well as in Spain, where exposure to SHS for the general population was assessed through both questionnaires before 25 and after the national ban 26 and biomarkers, 27 and in selected other European countries 5 and the USA. 14 We found a north-south gradient in exposure to SHS, the prevalence of exposed non-smokers being significantly higher in southern Italy. This is partly due to the lower observance in southern Italy of the legislation in bars, cafes and restaurants (79% in the South vs. 94% in the North). 9 The higher number of current smokers in southern Italy 19 can also influence the observed higher exposure to SHS. a: Estimated using multiple logistic regression models, after allowance for sex, age, education, geographic area and smoking status.
Exposure to SHS in public places
In Italy, the level of exposure to indoor fine and ultrafine particles in public places substantially decreased (by 65%) 1 year after the smoking ban. 28 Accordingly, exposure to SHS in public places was relatively low in Italy compared with countries without smoking regulations or with less restrictive smoking bans to date, including Spain. 26 A survey conducted in five European countries in April 2006 (before the implementation of a national smoking ban), on a total of 1750 individuals representative of the non-smoking population aged 16-59 years, found that non-smokers exposed over the previous 6 months in leisure time were 60% in Germany, 63% in Greece, 53% in Poland, 32% in Sweden and 67% in the UK. 5 Still, in Italy, 10% of non-smokers (21% among the young) reported to be exposed in public places, thus suggesting that an enforced control is needed to improve compliance with the smoking ban.
Exposure to SHS in private places (at home and in cars)
Exposure to SHS at home (16%) is one of the lowest reported in European national surveys, also in comparison with other countries with more or less restrictive smoke-free legislations. Thus, a study conducted in Scotland found a prevalence of SHS exposure at home of 17% both before and after the national smoke-free legislation came into force, 13 and a study conducted in Spain 6 months after the smoke-free ban reported a prevalence of 29%. 26 Conversely, in the USA, self-reported prevalence of SHS exposure at home in non-smokers decreased from 20.9% in 1988-94 to 10.2% in 1999-2004. 29 It further declined in 2008, as reported in a study considering data from 13 states, the adults exposed at home ranging between 3.2% and 10.6%. 30 However, among European countries, in 2006 Italy had the highest proportion of households not allowing smoking for anyone in their house. 16 Moreover, the proportion of adults not allowing their guests to smoke in their house increased from 2006 (62.8%) to 2008 (70.7%) 31 to 2010 (75.1%).
Exposure to SHS in private cars in our study (18%) is high compared with that found in Spain after the ban (11%), 26 and in Scotland before (8%) and after (7%) the smoke-free ban. 13 The levels of concentration of SHS in venues with small volume as cars can be very high. 32, 33 In one study from the USA, as compared with vehicles of non-smokers, each single cigarette doubled the airborne nicotine concentrations in vehicles of smokers. 32 SHS exposure in private vehicles has important implications in a public health perspective, given that private cars are among the main sources of SHS exposure for children, 32 and consequently of its harmful effects on health. 34 Moreover, several studies found similar SHS exposure in private vehicles before and after comprehensive smoke-free public places and workplaces. 4, 13, 35, 36 Therefore, a specific legislation for vehicles is needed. In addition, smoking while driving is a dangerous smoking behaviour, increasing risk of crashes. 37 Thus, the extension of smoke-free policies to private vehicles appears now to be a priority in this population.
Perceptions on SHS exposure
Although practically all Italian non-smokers reported to be moderately to strongly aware of the harmful effects of SHS exposure, almost half of non-smokers perceived as effective opening windows at home to remove the effects of SHS. There is evidence, however, that opening doors and windows is not an adequate means of removing pollutants. 38 It is, therefore, necessary to improve knowledge and debate on the harmful effects of SHS, in order to change the public attitudes regarding social acceptability of smoking near non-smokers and children.
Strengths and limitations of the study
The main limitation of our study is the lack of national data on exposure to SHS before the smoking ban. 12 In fact, 'although DOXA surveys are annually conducted since 2001, questions on SHS exposure were added to the 2010 survey, only'. The few data before the ban assessed self-reported SHS exposure using different formulations of questions. These limitations did not allow us to quantify the effects of the smoke-free legislation in terms of decrease of SHS exposure. The widespread use of different definitions of questions to assess SHS exposure in various studies, in terms of setting (e.g. sometimes 'exposure in public places' is defined as 'exposure in leisure time', or 'exposure in hospitality venues' or 'exposure'), time of exposure (e.g. sometimes exposed more than 1 h/ day) and time of examination (last week in our study), also limits the possibility to compare our estimates with those from previous studies conducted in other countries. The definition of various questions to assess SHS exposure only allows to disentangle exposed by unexposed subjects, but not the grade of exposure. However, we considered the definition of current exposure used in another Italian study, 12 and in several other studies. 13, 26, 30 The lack of SHS exposure at work is another weakness of our study. Since 2005, in any case, smoking is forbidden in any workplace.
Although the use of self-reported data from questionnaires could be a source of bias, 6 self-reported exposure to SHS in non-smokers has shown satisfactory validity. 39 Other points of strength in our study include the representativeness of the survey, the relatively large sample size and the design of data collection (face-to-face interview), which reduces the potential information bias. Finally, being the first national study providing data on SHS exposure on a national level, the present results will constitute a reference for future epidemiological surveillance of SHS exposure in Italy.
Conclusions
Although the Italian comprehensive smoking ban substantially decreased SHS exposure 5 years after its introduction, a relatively high proportion of Italian non-smokers is still exposed to SHS, particularly in southern Italy, among males and the young. Further control to improve compliance with the smoking ban in public places is therefore needed. The relatively high SHS exposure in private vehicles supports the need for legislation that regulates smoking in motor vehicles, particularly in the presence of children. 1 In Turkey, $31% of adults currently smoke cigarettes; men (47.8%) are more than three times as likely as women (15.1%) to smoke.
2 More than 90% of current cigarette smokers in Turkey smoke manufactured cigarettes (92.6% men; 98.0% women). On average, men who smoke daily consume almost a pack (19.3) of manufactured cigarettes each day, compared with slightly more than half a pack (12. 2) each day for women.
In 1996, Turkey made tobacco control a health priority by passing Law 4207: 'Preventing the Hazards of Tobacco Products.' 3 Law 4207 prohibited smoking in many public places, such as health and education institutions and public transportation. In 2004, Turkey's government ratified the World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC). 4 Since ratifying the WHO FCTC, Turkey has implemented two important tobacco control measures: (i) expanded smoke-free environments to include all enclosed workplaces and public spaces (19 July 2009); and (ii) increased the Special Consumption Tax on tobacco products by 20% (January 2010). These interventions are among the six effective tobacco control strategies identified by WHO, which can be used by the countries to help develop comprehensive tobacco control programmes.
1 The six strategies are: (i) monitoring tobacco use and prevention policies; (ii) protecting people from tobacco smoke; (iii) offering help to quit tobacco use; (iv) warnings about the dangers of tobacco; (v) enforcing bans on tobacco advertising, promotion and sponsorship; and (vi) raising taxes on tobacco. The WHO FCTC includes specific articles related to each of these six strategies. 4 The purpose of this paper is to compare monthly cigarette sales data pre-and post-implementation of recent Turkish expanded tobacco control laws and to discuss possible contributing factors of divergence from the expected sales.
Methods
Monthly manufactured cigarette sales data from January 2005 through December 2010 were available from the Turkish Tobacco and Alcohol Market Regulatory Authority (TAPDK) 5 (table 1) . Sales data were averaged, by month, for the period January 2005 through June 2009 (table 1) . This time period reflected cigarette sales when no new tobacco control measures were implemented in Turkey. The overall monthly average was then calculated for the same period (8982 million sticks/month). The monthly averages were then graphed against the overall monthly average to determine whether a seasonal pattern existed (figure 1). A seasonal pattern was delineated and it was used as the 'expected' monthly pattern, which was then graphed against the actual monthly sales from July 2009 through December 2010 (the
